A fast soft x-ray (SXR) pinhole camera has been implemented on the National Spherical Torus Experiment (NSTX) [1, 2] . This paper presents observations and de- The ultra-fast CCD camera (model PSI-5 produced by Princeton Scientific Instruments, Inc.) is capable of frame rates up to 500 kHz for 300 frames. The camera produces 64 X 64 pixel images. Good images of NSTX plasmas have been obtained at frame rates up to 500 kHz, depending on the intensity of the SXR emission.
The pinhole diameter and Be foil thickness can be varied to change the signal level and low energy cutoff of the imaged SXR photons. A 3 mm diameter pinhole and 7.6 µm Be foil were used for the measurements presented here. Fig. 2 shows the transmission curve F Be (hν) of this foil, which has a "filter knee" in the 0.5-1.5 keV region. The signal S detected by a pixel of the camera is reproduced by the line integral
where the time integration dt is performed over δt, the camera integration time, the second integration is over the photon energy hν, and the chord integration dL is weighted with the derivative dV dL of the volume of the sight-line cone with respect to the distance L from the pin hole. The emissivity E hν (T e , Z e f f , n e , . . .) depends on numerous local parameters in the plasma, including electron temperature T e and density n e , effective charge Z e f f , recombination, and line emission of impurities. The source function E (. . .), introduced here, absorbs all integrals except the sight line integration.
The reconstruction of plasma parameters from integral Eq.(1) represents a complicated problem, which involves (a) inversion of the integral equation for E (. . .) as a function of space coordinates, and (b) inversion of the E (. . .) function. While the first problem can be solved in the future with, e.g., two spatially separated x-ray cameras, the second step in the reconstruction is problematic for plasmas containing impurities because of a number of unknowns affecting the plasma emissivity.
At the same time, SXR camera data in certain NSTX plasma regimes has clearly shown signals corresponding to fast, time dependent events happening near the plasma center. It was realized during image reconstruction in these cases that significant simplification of the problem is possible when the plasma temperature is below the Be filter knee. In these cases, the foil significantly amplifies the contrast of the plasma center and visibility of perturbative structures associated with the MHD modes. We refer to this as "Filter Knee Imaging", or FKI. Although for the particular choice of the foil thickness used here these (Ohmic) discharges have low temperature, they illustrate the possibility of reconstructing certain structures inside the plasma using FKI.
For the purpose of FKI reconstruction, a special code (Cbbst) was written to simulate the line integral (1) and to make its inversion assuming a simple dependence of In conclusion, we have demonstrated that the FKI technique allows reliable reconstruction of core MHD perturbations in NSTX plasmas. In the future we will use thicker Be foils as well to apply this technique to hotter (T e > 1 keV) NSTX plasmas and to more complicated MHD perturbations.
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